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Abstract.  Some general expressions are given for the coefficient of the 14th Chern form in terms of the Riemann-Christoffel curvature tensor and some of its concomitants (e.g.,
Pontrjagin’s characteristic tensors) for n-dimensional differentiable manifolds having a general linear connection.
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This paper presents some general expressions for the coefficient of the 14th
Chern form in terms of the Riemann-Christoffel curvature tensor and some of
its concomitants (e.g., Pontrjagin’s characteristic tensors) for n-dimensional
differentiable manifolds having a general linear connection.
Figuratively speaking, the pth Chern forms1 c (p) representing the
corresponding pth Chern classes of such a manifold M can be defined by2-3
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ip, if p > 0 , (1)
where W a
b
 is the curvature 2-form of M defined by
W a
b











 is the Riemann-Christoffel curvature tensor of M defined by4
Rabc
d
 ”  2 (¶ [a G b]dc + G [ad|e| G b]ec + W aeb G edc), (3)
where G a
b
c is the connection coefficient, W a
b
c the object of anholonomity, and
w
a
 the basis 1-form of M.  Thus, the 2p-forms c(p) for p ‡ 1 are given by
c(p) = c(p)i1i2…i2 p w
i1
 Ù  w
i2
 Ù  … Ù  w
i2 p, (4)
where the coefficients c(p)i1i2…i2 p of c(p) for p ‡ 1 are given by
c(p)i1i2…i2 p = 
1
(2p)! Æ ei1 Ù  ei2 Ù  … Ù  ei2 p, c(p) æ (5)
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where ea is the basis tangent vector of M dual to w
a
, i.e. Æ eb, w
a





b is the Kronecker delta, and
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, w
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 is the generalized Kronecker delta.
Some numerical properties of c(p)i1i2…i2 p for p = 14 appear in Table 1.
Some general expressions for c(p)i1i2…i2 p for p = 14 appear in Eq. (9), the
expressions being given (1st) in terms of Rabcd, (2nd) in terms of Rabcd and
Schouten’s tensor Vab defined by5
Vab ”  Rabc
c
 = Ñ [a Qb]cc + Sabd Qdcc, (7)
where Sac
b




c] + W a
b
c and Qabc the
non-metricity tensor defined by Qabc ” Ñ a gbc, where gab is the contravariant
metric tensor, and (3rd) in terms of Pontrjagin’s characteristic tensors (from
the Russian “õàðàêòåðèñòè÷åñêèå òåíçîðû”) P(2p)i1i2… i2 p defined by6-7
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c(p)i1i2…i2 p p — 2p —
ip
22 p p p p!
ip
2p p p p!
c(14)i1i2i3i4i5i6i7i8i9i10i11i12i13i14i15i16i17i18i19i20i21i22i23i24i25i26i27i2 8 14 Quattuordecic 28 135 -  
1
23,401,744,351,572,787,200 p 14 -  
1
1,428,329,123,020,800 p 14
COEFFICIENT OF THE 14th CHERN FORM
The coefficient c(14)i1i2i3i4i5i6i7i8i9i10i11i12i13i14i15i16i17i18i19i20i21i22i23i24i25i26i27i28 of the 14
th
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 Vi5i6 Vi7i8 Vi9i10 Vi11i12 Vi13i14 Vi15i16 Vi17i18 Vi19i20 Vi21i22 Vi23i24 Vi25i26 Vi27i28] +
+ V[i1i2 Vi3i4 Vi5i6 Vi7i8 Vi9i10 Vi11i12 Vi13i14 Vi15i16 Vi17i18 Vi19i20 Vi21i22 Vi23i24 Vi25i26 Vi27i28])
= 
i14
228 p 1414! ( -  6,227,020,800 P(28)i1i2i3i4i5i6i7i8i9i10i11i12i13i14i15i16i17i18i19i20i21i22i23i24i25i26i27i28 +
+ 6,706,022,400 P(26)[i1i2i3i4i5i6i7i8i9i10i11i12i13i14i15i16i17i18i19i20i21i22i23i24i25i26 P
(2)
i27i28] +
+ 3,632,428,800 P(24)[i1i2i3i4i5i6i7i8i9i10i11i12i13i14i15i16i17i18i19i20i21i22i23i24 P
(4)
i25i26i27i28] -




+ 2,641,766,400 P(22)[i1i2i3i4i5i6i7i8i9i10i11i12i13i14i15i16i17i18i19i20i21i22 P
(6)
i23i24i25i26i27i28] -










+ 2,179,457,280 P(20)[i1i2i3i4i5i6i7i8i9i10i11i12i13i14i15i16i17i18i19i20 P
(8)
i21i22i23i24i25i26i27i28] -





















+ 1,937,295,360 P(18)[i1i2i3i4i5i6i7i8i9i10i11i12i13i14i15i16i17i18 P
(10)
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+ 1,816,214,400 P(16)[i1i2i3i4i5i6i7i8i9i10i11i12i13i14i15i16 P
(12)
i17i18i19i20i21i22i23i24i25i26i27i28] -
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+ 889,574,400 P(14)[i1i2i3i4i5i6i7i8i9i10i11i12i13i14 P
(14)
i15i16i17i18i19i20i21i22i23i24i25i26i27i28] -
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For a check, note that the magnitudes of the numerical factors in the preceding expressions for c(14)i1i2i3i4i5i6i7i8i9i10i11i12i13i14i15i16i17i18i19i20i21i22i23i24i25i26i27i28 in
Eq. (9) add up—aside from the respective overall numerical factors—to 14! = 87,178,291,200.
